The Capricorn Orogen is located in central Western Australia and includes several Proterozoic sedimentary basins. The Yerrida and Earaheedy basins are located in the south-east of the orogen and were formed, and deformed, over multiple orogenic events. The complexity and thickness of these basins and presence of conductive regolith has hindered minerals exploration within the region. A recently acquired TEMPEST AEM survey across the Capricorn provides an extensive dataset to aid in the mapping of the basin lithologies and assessment of the potential for mineralisation within these basins. Before detailed interpretations can be made from 1D inversions of these data, an understanding of the reliability of TEMPEST AEM inversions is desirable. 1D time-domain inversion algorithms are useful for interpreting TEMPEST AEM data. However, it is important to understand the limitations of using such codes in geologically complex regions such as the Capricorn Orogen. The response from three simple scenarios involving a dipping conductive contact within a resistive basement, and a dipping conductive contact under a varying conductive regolith have been inverted using a 1D layered earth algorithm. Results show that conductive units in a resistive host dipping steeper than 25 o are poorly resolved. When moderately conductive to resistive cover is present, the dip and thickness of dipping features can be defined, however, this is dependent on the depth of the conductive unit. Knowledge of the limitations of 1D AEM modelling provides some confidence for making geological interpretations from 1D inversions, as falsely resolved dipping features can be eliminated from the interpretation process.
INTRODUCTION
The Capricorn Orogen is an under explored region of central Western Australia due to the thick and sometimes conductive regolith covering the region (Cawood and Tyler, 2004; Pirajno et al., 2004) (Figure 1 ). The Orogen is composed of a series of complex volcano-sedimentary and sedimentary basins formed between ca. 2200 Ma and 750 Ma (Cawood and Tyler, 2004; Johnson, 2013) . The formation of the West Australian Craton (WAC) due to the collision and subsequent deformation between the Yilgarn and Pilbara Cratons is recognised as the main driving force for the seven tectonic events that have formed and deformed the Capricorn basins (Cawood and Tyler, 2004) . The Ophthalmian (ca. 2200 Ma) and Glenburgh Orogenies ( -1960 mark the beginning of the WAC's assembly and formation of the early Capricorn basins, including the Bryah, Padbury, Yerrida and Earaheedy Basins (Tyler and Thorne, 1990; Cawood and Tyler, 2004; Pirajno and Occhipinti, 2000) . These early orogenic events, and the later Capricorn orogeny (1830 ( -1780 are recognised as the main cause for major tectonic and geothermal deformation across the orogen, resulting in structurally complex and geologically favourable regions for gold and base metal mineralisation (Cawood and Tyler, 2004; Pirajno and Bagas, 2008) . The Capricorn Orogen later underwent multiple stages of fault reactivation, low to medium grade metamorphism and brittle to brittle-ductile deformation during the Mangaroon Orogeny (1670-1620 Ma), Mutherbukin Tectonic Event (1385-1200 Ma), Edmundian Orogeny (1030 and 955 Ma) and Mulka Tectonic Event (ca. 570 Ma) (Johnson, 2013; Johnson et al., 2013) . The older Bryah and Padbury basins are known to be prospective for shear -osted Au and Au-Cu lode deposits including the Harmony-Peak Hill, Horseshoe Lights and DeGrussa deposits and the northern Yerrida basin also hosts the Thaduna copper deposit (Pirajno and Bagas, 2008) (Figure 1 ). The structural complexity and presence of known mineral deposits makes the Capricorn Orogen a prospective region for gold and base metal exploration (Pirajno and Bagas, 2008) .
To improve knowledge about the geology and mineral prospectively of the Capricorn Orogen, a 5 km spaced, 146,300 km 2 TEMPEST airborne electromagnetic (AEM) survey was acquired in 2013 as part of the Western Australia Exploration Incentive Scheme, contributing to the Distal Footprints of Giant Ore Systems: UNCOVER Australia project. AEM data is useful for exploration within the Capricorn Orogen as it provides an effective tool for mapping regolith as a first step in establishing prospectively across the region, but is also useful for mapping certain shallow basin-fill lithologies within the Capricorn basins (Munday et al., 2013) . 1D modelling methods are useful for mapping conductivity variations within sedimentary basins. However, they are known to have limitations when modelling steeply dipping structures (Wolfgram et al., 2003; Ley-Cooper et al., 2015) . Annetts et al., (2000) have demonstrated that when the response of a sub vertical feature is modelled using a 1D model, the artefacts from the use of an incorrect model obscure the response of real targets. Therefore, it is necessary to understand how well 1D inversion works in the Capricorn Orogen, where major orogenic deformation and reworking has resulted in the presence of steeply dipping basin stratigraphy and structure ( Figure 1 ). This knowledge allows realistic and reliable interpretations to be made from the data. 
METHOD AND RESULTS
To model dipping conductive features interpreted in the Yerrida and Earaheedy Basins, inversions for a varying 2D conductive dipping wedge were investigated. Assuming a TEMPEST AEM system, the 2.5D AEM response over the 2D wedge was calculated using the CSIRO ArjunAir forward modelling code (Sugeng and Raiche, 1997; Raiche, 1998) The steepest but most reliable conductive wedge from design 1, 100 m underneath a 40 m thick variously conductive regolith ( Figure 5 ). The regolith conductivities for the second and third designs varied through 10 Ωm, 50 Ωm, 100 Ωm and 1000 Ωm. This model design was motivated by measurements taken on very conductive near surface lithologies from three diamond drill cores from the Yerrida and Earaheedy basins. Testing these models is useful for understanding how 1D inversion algorithms resolve a dipping conductivity contrast below varying conductive regolith, similar to that present in the Capricorn Orogen.
The Geoscience Australia Layered Earth Inversion (GA-LEI) code is a 1D layered earth algorithm suitable for inverting most timedomain AEM systems (Brodie and Fisher, 2008) . The algorithm simultaneously solves for the AEM system geometry, conductivity and thickness of each model layer on a sample by sample basis (Brodie and Fisher, 2008; Constable et al., 1987; Sattel, 1998) . The GA-LEI code has been shown to improve on standard conductivity depth images (CDI) when compared with borehole conductivity data (Hutchison et al., 2010 and references therein) . The ArjunAir responses were inverted using the GA-LEI code and applying an assumed Capricorn noise model within the GA-LEI controls. Four scenarios were tested:
• Scenario 1: The responses from design 1 were inverted, solving for all parameters of a generic half-space in 4-layered earth model (Figure 2 ).
•
Scenario 2: The responses from design 1 were inverted, known conductivities were applied and the inversion only solved for thickness in a 4-layered earth (Figure 3 ).
Scenario 3: The responses from design 2 were inverted, known conductivities were applied and the inversion only solved for thickness in a 4-layered earth (Figure 4 ).
Scenario 4: The responses from design 3 were inverted, known conductivities were applied and the inversion only solved for thickness in a 4-layered earth ( Figure 5 ). In scenario 1 (Figure 2) , a reliable interpretation of the dipping conductive wedge is resolved where the dip of the wedge is 25 o or less (Figure 2(g)-(k) ). When real conductivity information is supplied in the inversion, and the inversion only solves for thickness (Figure 3) , the solutions are more geologically realistic (Figure 3(g)-(k) ). These results from scenario 2 (Figure 3 ) produce a slightly higher Φ D inversion error than in Figure 2 (Figure 2 (f) and Figure 3(f) ), however there is a small improvement in the decay curves of the inverted and original data, an example of this is shown at 300m along the wedge in Figures 2(a) -(e) and Figures 3(a) -(e). The improved decay fits, and the subsurface model in Figure 3 , suggest the solutions from scenario 2 are more reliable for interpretation.
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In scenario 3 (Figure 4) , where a dipping conductive feature is in contact with a conductive regolith, the thickness and dip of the wedge is poorly resolved (Figure 4(f)-(i) ). When this conductive dipping feature is not in contact with the overlying regolith, as for Scenario 4 (Figure 5 ), the depth to top of the dipping wedge are underestimated were regolith conductivities are 100 Ωm or less, and slightly overestimated when the regolith conductivity is 1000 Ωm or greater ( Figure 5 
CONCLUSION
This study has shown that when lithology contacts have a dip of greater than 25 o , they are unlikely to be imaged accurately by a 1D layered earth inversion. Even when prior knowledge of either the conductivity or thickness are used to constrain these values, results are not improved. When such features are present, a 2D or 3D AEM inversion code may be more appropriate for modelling these dipping conductive features. If cover is present with a conductivity less than 100 Ωm, it is difficult to resolve the dip and thickness of a dipping conductive wedge, and depth to top of a wedge when it is not in contact with the overlying cover. Since resolving information below thick, very conductive layers is not possible with AEM data, depth to bottom of a conductive feature will only be resolved in regions where limited-to-no conductive regolith is present. In addition, this estimate of depth to bottom of a dipping conductive unit becomes less reliable with increasing depth. While AEM data provides an efficient tool for surveying large geological terrains, knowledge of the limitations that 1D AEM inversion codes have in environments such as the Capricorn Orogen is valuable when making geological interpretations. This understanding makes for more reliable predications of real conductive features likely to indicate variations in basin lithologies or potential for mineralisation within the Capricorn Orogen. 
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